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Logistic regression: Hip morphology at year 2 predicting OA, OR (95% CI)
Univariate Multivariate#
Hip Morphology OR (95% CI) p-value OR (95% CI) p-value
LCE 1st Tert <27.8 0.87 (0.80, 0.95) 0.003 0.86 (0.78, 0.93) 0.001
Abstracts / Osteoarthritis and Cartilage 20 (2012) S10–S53 S23more than half the days of the past 30 days (“frequent knee pain”), and
pain severity on a visual analog scale (0-10, with 10 being the worst
pain). Radiographic JSW was assessed using automated software that
delineated the femoral and tibial margins of the joint and generated the
JSW at ﬁxed locations of tibiofemoral joint. We selected medial
compartment JSW at x¼0.250 (ICC>0.99) and divided each measure
into sex-speciﬁc quartiles. To minimize between-person confounding,
we used a within-person knee-matched approach by identifying
subjects who had knees that were discordant for pain. Speciﬁcally, for
prevalent knee pain, we identiﬁed those subjects whose knee pain
status was discordant at the 12-month visit and examined the associ-
ation of JSW quartiles with prevalence of knee pain using conditional
logistic regression.We also identiﬁed subject with discordant knee pain
severity, and examined the association of JSW quartiles with pain
severity categories (0, 1-3, 4-6, >7) using amalgamating logistic
regression. To study the relation of JSW to incident knee pain, we
identiﬁed subjects who did not have frequent knee pain in either knee
at the 12-month visit and developed unilateral frequent knee pain at
either the 24-, or 36-, or 48-month visits. In this group, we examined
the relation of JSW (from one year prior to incident frequent knee pain
occurrence) to the risk of incident frequent knee pain using conditional
logistic regression. In all analyses we adjusted for history of knee injury.
Results: Included were 838 subjects with unilateral frequent knee pain
and 1,562 subjects with discordant pain severity categories at the 12-
month visit, and 490 subjects who developed unilateral incident knee
pain at either the 24- or 36-month visit. Narrow JSWwas associated with
high prevalent and incident knee pain. Compared with those in the
highest (widest)quartileof JSW, theoddsratiosofprevalentkneepainand
incident knee pain for the lowest (narrowest) quartile of JSW were 7.3
(95% CI: 3.7, 14.3) and 4.1 (1.6-10.7), respectively. JSWwas also associated
with theprevalent kneepain severity. Comparedwith thehighest quartile
of JSW, theodds ratios of having greater pain severitywere 1.2,1.7, and 5.1,
respectively, with each decreasing quartile of JSW (p for trend < 0.001).
Conclusions:Narrow JSWis associatedwithprevalence and incidence of
frequent knee pain and knee pain severity. Radiographic JSWmeasured
by automated software appears to relate to meaningful symptom
outcomes in knee OA, including concurrent pain and subsequent pain.(per 1 units)
LCE 2nd Tert 27.8-
33.6 (per 1 units)
1.09 (0.95, 1.24) 0.211 1.10 (0.96, 1.25) 0.159
LCE 3rd tert>¼33.6
(per 1 units)
1.07 (0.99, 1.16) 0.093 1.06 (0.96, 1.16) 0.234
Alpha angle
(65+ vs <65)
2.83 (1.72, 4.65) <0.001 2.66 (1.63, 4.33) <0.001
Alpha angle & LCE in same Model
LCE 1st Tert <27.8
(per 1 units)
0.87 (0.79, 0.95) 0.002 0.85 (0.77, 0.93) <0.001
LCE 2nd Tert 27.8-
33.6(per 1 units)
1.08 (0.94, 1.24) 0.256 1.10 (0.96, 1.26) 0.177




2.95 (1.78, 4.87) <0.001 2.78 (1.70, 4.54) <0.001
# adjusted for Joint Space, Age, BMI
Probability of OA vs AP alpha angleĂ26
THE ASSOCIATION BETWEEN HIP MORPHOLGY AND 19-YEAR RISK
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Purpose: Subtle deformities of the acetabulum and proximal femur are
recognised as biomechanical risk factors for the development of hip
osteoarthritis (OA) and the association between abnormal morphology
with OA is well established in cross-sectional studies, which unfortu-
nately cannot prove causality. Longitudinal data which may provide
evidence of a causal relationship, particularly in relation to femo-
roacetabular impingement (FAI) is lacking. X-ray measurements that
quantify these subclinical deformities may aid understanding of these
associations and their role in the development of hip OA.We undertook
this study to examine relationships between a number of morpholog-
ical measurements of the proximal femur and acetabulum and the risk
of radiographic OA 19 years later.
Methods: In 1989, 1003 womenwere recruited to participate in the study.
Each had an anteroposterior (AP) pelvis radiograph at year 2. These radio-
graphs were analysed using a validated programme for measuring
morphology, HipMorf 2.0 (software developed in house using MATLAB
Ăversion R2009a). Only 3 morphological parameters were used for this
focussed research question. 466 individuals remained enrolled at year 20
and underwent a follow-up AP radiograph. Radiographic OAwas assessed
at year 20 by a second observer using the Kellgren/Lawrence (K/L) scale for
hip OA (description based scale of 0-4). OA was deﬁned as K/L 2. All
morphological measurements were read blinded to the ﬁnal K/L grading.
Because both acetabular over and under-coverage are implicated in the
patho-aetiologyofOA, lateral centre edgewasdivided into tertiles. Alpha
angle showed a bimodal distribution and was categorised accordingly.
Logistic regression analysis was performed using radiographic OA as
a binary outcome. The model adjusted for baseline age and BMI and
included only subjects without evidence of OA at baseline (K/L<2).
Parameters that were statistically signiﬁcant in the regression model were
combined in further multivariate analysis, using the same covariates.
Logistic regression analysis was with robust standard errors and clustering
by subject identiﬁer to account for the dependency of two hips from one
subject.
Results: Participants with OA at 20 years had a higher prevalence of
cam deformity at baseline than did their respective controls (median
alpha angle 53.2 versus 45.5). Mean lateral centre edge (LCE) angle
was 30.5 in both groups, but examination for distribution of data with
kernel density plots revealed an increased tendency towards both
dysplasia and pincer in the OA group. Logistic regression showed that
an alpha angle of more than 65 was associatedwith a 2.7 fold increased
risk of OA (95% CI 1.63-4.33, p<0.001). Low LCE was associated with OA
development, degree reduction in LCE was associated with a 14.0% (95%
CI 7-22, p¼0.001) increased risk of OA. Alpha angle and LCE were
independent predictors of OA when combined in the same model. No
signiﬁcant interaction was identiﬁed.
Probability of OA vs lateral centre edge angleĂ
Ă
Abstracts / Osteoarthritis and Cartilage 20 (2012) S10–S53S24Conclusions: This study provides evidence that measurements of hip
morphology characteristic of FAI or previously undiagnosed mild
dysplasia are predictive of OA development at 19 years follow-up. Cam
type deformity may be identiﬁed by an alpha angle of more than 65 on
an anteroposterior pelvis radiograph. Dysplasia may be identiﬁed by
measurement of lateral centre edge angle. Alpha angle and lateral
centre edge angle were independent predictors, when combined in the
same model. This is the ﬁrst longitudinal cohort study to describe these
associations.
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CORRELATIONS BETWEEN REPORTED AND OBSERVED WALKING
ABILITY IN PEOPLE WITH KNEE AND HIP OSTEOARTHRITIS.
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Background: Walking ability is commonly used to assess the function
of people with osteoarthritis (OA) of the hip or knee. Self-assessments
of walking distance (e.g. the Lequesne index or American Knee Society
Score) or walking difﬁculty (e.g. the WOMAC and SF-36) are used most
often. Walking ability can also be measured more objectively using
timed walk tests, pedometry or accelerometry. The objective of this
study was to compare self-assessed walking distance with timed walk
tests, and with observed difﬁculty when performing those tests.
Methods:We used data from a large UK based community based cohort
study (The South West and Avon Survey of Health) of people reporting
hip or knee pain, most of whom have radiographic evidence of OA. A
sub-set of this cohort was invited to a follow-up visit at which they
completed self-assessment questionnaires (including the Lequesne
index and SF-36) and underwent two timed 6 metre walks and ‘get-up-
and-go’ tests, and the examiner reported the amount of difﬁculty they
thought the subject had in completing the test. Demographic and
disease related data were also collected. We examined the data for
correlations between the different ways of assessing walking ability,
and for determinants of reduced walking ability.
Results: Full data was available from 806 people (60.7% female, age 67.7
+/- SD 10.6 years, mean BMI 28.6 +/- SD 5.5) . There was a stronger
association between the observers interpretation of patients ability
with either the timed walk (ANOVA r2 ¼ 0.58, P< 0.001) or get-up-and-
go test (ANOVA r2 ¼ 0.56, P< 0.001) than with the subjects’ prior self-
assessment of their walking difﬁculty (SF-36 question, ANOVA r2¼0.23,
P< 0.001) or walking distance (Lequesne index question, (ANOVA r2 ¼
0.27, P< 0.001). The ﬁgure shows the poor association between the
average time taken for a subject to complete the 6 m walk, and their
reported walking distance as assessed by the Lequesne index.
Being older, female or obese was associated with walking more slowly.
In addition, people with more severe OA or with co-morbidities
(cardiovascular disease and sensory impairments) also had slower
walking speeds.
Conclusion and implications: In people with lower limb OA, we have
shown that there is a poor correlation between subject's self-assess-
ment of their walking limitations and both timed tests of walking ability
and an observer's assessment of walking difﬁculties. This casts doubt onthe validity of using self-report alone to measure key aspects of
disability in people with OA, or to assess the response to interventions,
and suggests that more objective measures of function may be needed
in measuring outcomes in OA.28
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Purpose: Meniscal damage is a potent risk factor for the development
and progression of knee osteoarthritis (OA). However, studies pre-
senting data of the possible cause(s) of meniscus lesions are sparse.
Using a cross-sectional dataset from the general population, we aimed
to gain new insights into whether radiographic hand OA, a possible
biomarker of general OA susceptibility, is associated with meniscal
damage.
Methods: We studied 974 subjects (56.9% women, 92.9% Caucasians)
between 50 and 90 years of age drawn via census tract data and
random-digit dialing from Framingham, Massachusetts, USA. Selection
was not based on knee, hand, or other joint problems. One reader (IKH)
assessed bilateral hand radiographs (distal interphalangeal, ﬁrst inter-
phalangeal, proximal interphalangeal, metacarpophalangeal, and the
ﬁrst carpometacarpal/scaphotrapezial joint) according to the Kellgren
and Lawrence (KL) scale (a total of 30 joints). Another reader (ME)
assessed right knee 1.5T MRI scans for meniscal integrity in the anterior
horn, body, or posterior horn of the medial and lateral meniscus using
sagittal and coronal fat suppressed proton-density-weighted, turbo
spin-echo images. A third reader (PA) graded all frontal knee radio-
graphs obtained by semi-ﬂexed weight-bearing ﬁxed-ﬂexion protocol
according to the KL scale. All readers were blinded to the other readings
and clinical data. We divided the sample into three groups based on the
number of ﬁnger joints with radiographic OA (KL grade 2). We then
calculated the odds of having meniscal damage (i.e., tear or maceration/
destruction) in at least one subregion of either the medial and (or) the
lateral meniscus in those with 1 to 2 and 3 OA ﬁnger joints, respec-
tively, as compared to those with no OA ﬁnger joints (logistic regression
with adjustment for age, sex and body mass index). We also evaluated
the above association in subjects with KL grade 0 in their right knee
(n¼749), i.e., excluding all knees with evidence of radiographic struc-
tural ﬁndings suggesting tibiofemoral OA (KL grade 1).
Results: The proportion of subjects in the study sample (n¼974)
without radiographic OA in the ﬁnger joints was 35.0%, while radio-
graphic OA in 1 to 2, and3 ﬁnger joints was present in 27.8% and 37.2%,
respectively. The prevalence of a meniscal damage in one or more
locations on MRI of the right knee according to number of ﬁnger joints
with OA (grouping as above) was 24.9%, 31.7%, and 47.2%, respectively.
